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THE COMPETITIVE EDGE
of design might be represented informationally, how the required flexibility might be provided, and how the complexity implicit in design and manufacturing information might be accommodated. It also should be aimed at determining whether there is a fundamental trade-off between rapid access and inherent flexibility that evolves to a problem of managing bandwidth.
Ways must be developed to capture, easily and precisely, strategic and tactical business and manufacturing requirements and to model, store, display, and transform these requirements into readily available automation and manufacturing solutions. Developing capabilities in this area will rely on research into (1) methods for documenting, communicating, and verifying design intent and customer use intent at each stage of product development; (2) models for capturing and transforming customer preferences into multiple views for design and manufacturing; (3) systems for validating requirements for internal consistency, integrity, and completeness; and (4) display technologies capable of communicating the full richness of intelligent images and of integrating data with functional, user, and control models.
Linkages and Relationships
Interaction is as essential as intelligence in the product realization images suggested as the basis of future product realization. An intelligent image would need to understand not only itself, but also relationships and transformations of information in different stages of the product development cycle. A product image, for example, would need to understand not only its specifications, composition, characteristics, and manufacturing requirements and constraints, but also its transformation into the manufacturing capabilities expressed by the factory image and the feedback from that image on its manufacturability. Both of these images would need to interact with the customer image to determine, for example, what changes to the product image within the constraints of customer specifications might enhance manufacturability or reduce production costs. Intelligent images would be required to anticipate the information needed at all stages of the product life cycle and determine its optimal form and content.
The supporting technologies needed to provide this capability include high performance application tools such as prototyping tools and simulators, design compilers and synthesizers, rapid imaging techniques, and trade-off and selection analysis tools based on AI and expert systems. They include links to production suchning how the various subfunctionsesented by images in the information plane where organizational and technological transactions will occur much more rapidly. Com-r prod-                  to
